A dose-response study of anticholinesterase drugs on contractile and phosphatidylinositol responses of rat trachea.
We investigated whether anticholinesterase drugs in large doses inhibit muscarinic receptors of airway smooth muscle. In vitro measurements of isometric tension and [(3)H]inositol monophosphate (IP(1)) that formed were conducted by using rat tracheal rings or slices. Neostigmine and pyridostigmine caused muscular contraction and IP(1) accumulation in small doses (10 microM and < or = 100 microM, respectively), but they attenuated muscular contraction and IP(1) accumulation in larger doses (1000 microM). Edrophonium did not affect the smooth muscle tone and IP(1) levels. Neostigmine, pyridostigmine, and edrophonium attenuated the carbachol (5.5 microM)-induced smooth muscle contraction and IP(1) accumulation, when administered in large doses (1000 microM). The attenuation of contraction by neostigmine at large doses was not affected by methoctramine, an M(2) muscarinic receptor antagonist, but was reversed by washing with fresh Krebs-Henseleit solution. The results suggest that anticholinesterase drugs have dual effects on the tension and phosphatidylinositol responses of rat trachea. Large doses of anticholinesterase drugs cause airway smooth muscle relaxation, which may be seen in patients with myasthenia gravis who have received excessive anticholinesterase therapy. Neostigmine and pyridostigmine, but not edrophonium, have dual effects on the tension and phosphatidylinositol responses of rat trachea. Large doses of anticholinesterase drugs cause airway smooth muscle relaxation, which may be seen in patients with myasthenia gravis who have received excessive anticholinesterase therapy.